Observations on the diversity and ecology of freshwater Nannochloropsis (Eustigmatophyceae), with descriptions of new taxa.
The genus Nannochloropsis is well known from the marine environment but has only recently been reported from fresh and brackish waters. A single species, N. limnetica, was first documented from shallow lakes in Germany, where it produced spring blooms. A second unnamed isolate from a river in the United States has been characterized by sequence analysis and light microscopy. All of the Nannochloropsis species that have been described, both marine and freshwater, are small spheres with essentially no distinguishing morphological characteristics. Therefore, they must be characterized using molecular techniques. We have cultured numerous isolates of Nannochloropsis from a series of lakes on the James River in the Arrowwood National Wildlife Refuge, North Dakota, USA, and 1 isolate from a pond in Itasca State Park, Minnesota, USA. The diversity among these isolates was determined by light microscopy and DNA sequence analysis. Seven distinct haplotypes of Nannochloropsis were found, one of which possesses 18S rDNA and rbcL sequences identical to those of N. limnetica from Europe. The 6 new haplotypes vary in rbcL sequences and some are morophologically distinct from each other and from N. limnetica. These types are described as the new taxa N. limnetica var. globosa, N. limnetica var. irregularis, N. limnetica var. dystrophica, and N. limnetica var. gutta. All of the Nannochloropsis isolates from Arrowwood and Itasca were cultured only from samples taken during cold-water periods. These results suggest that Nannochloropsis species may be better adapted to cold water conditions, including temperatures near 0 degrees C and ice cover.